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ABSTRACT

Veterinary drugs residues in food derived from animals have a direct impact on human and animal health as well as the
food industry. The study aims to evaluate farmers' attitudes toward veterinary drugs use and awareness of antibiotic
residues in three provinces and central villages where conventional dairy cattle farms are widely distributed in southern
Turkey, using the survey technique. The farmers were surveyed in September to October 2021. The results showed that a
significant number of the farmers surveyed in the current study had positive attitudes towards use of veterinary drugs
including consultation with a veterinarian, using prescribed veterinary drug, following the instructions in the prescription,
reading the prospectus, paying attention the expiration date and the suitability of a drug for a specific disease. In addition,
the findings demonstrated that a significant part of the farmers had a higher awareness about the antibiotic residues
including use, duration, storage, withdrawal periods of antibiotics and resistance of microorganisms. As a result, the
farmers had positive attitudes towards use of veterinary drugs and a higher awareness related to the antibiotic residues in
southern Turkey.
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INTRODUCTION

Antibiotic residues can be found in milk, eggs, or other edible tissues following the administration of drugs to
food-producing animals. Residues of antibiotics in animal-derived foods are more important than other drug groups due
to the widespread use of veterinary drugs and their adverse effects (Sundlof, 2014; Doidge et al., 2020). The most important
reason for the residues of antibiotics is not the missing dose or wrong drug use but the failure to comply with the legal
withdrawal periods (Landers et al., 2012). The negative effects of antibiotic residues on humans include increased the
antibiotic resistance in food pathogens, causing redness, urticaria, and anaphylactic shock of penicillin which leads to
irreversible blood anomalies of chloramphenicol, and the nephrotoxicity of nitrofuran, especially the teratogenic effects of
aminoglycosides (Beyene, 2016; Rana et al., 2019).

To minimize mentioned risks of veterinary drug residues, not only strict controls for the authorization, labeling,
and use of veterinary drugs in food-producing animals are established but also the surveillance programs to detect unsafe
drug residues in animal-derived foods are run by the national authorities worldwide (Sundolf, 2014). Milk is a part of
healthy and balanced diet and milk production in the world reached 881 million tons in 2019. In addition, cow milk
constitutes approximately 80 % of world milk production (IDF, Accessed: 11/11/2021). The majority of the total dairy
farms in Turkey appears to be small-sized enterprises that have the capacity under the ten animals, although the number
of large-scale enterprises in recent years has been on the rise. A production capacity of 20.700-ton milk was reported which
was collected from 30.560 thousand animals in 2018 in Turkey (TURKSTAT, Accessed: 11/17/2021). It is important to
control antibiotic residues in milk effectively due to the previously mentioned reasons. Therefore, maximum residue limits
(MRLs) for a number of antibiotics in milk have been enacted by regulatory authorities. National monitoring programs are
required in all EC countries and Turkey to control the veterinary drug residues in animal-derived foods including milk
obtained from various animals (EC, 1996; EEC, 1990; Turkish Food Codex, 2007).
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Veterinarians and farmers have critical roles for use of antimicrobials in dairy farms. Many studies have
investigated farmers' knowledge, attitudes, awareness, behaviors and practices relating to the antibiotic use and antibiotic
resistance in dairy farms in the different countries worldwide, such as France (Dernburg et al., 2007), Peru (Redding et al.,
2014), the Netherlands (Speksnijder et al., 2017), Denmark (Oliveira et al., 2018), Lebanon (Dankar et al., 2022). These
studies indicated that farmers' knowledge, attitudes, awareness can significantly influence their behaviors and practices to
antibiotic use for animals. It was obvious that one possible way of the prevent intensive and unnecessary antimicrobials
use in animals is to inform farmers about the veterinary drug use and antibiotics, residues, and resistance. The objective of
the present study was to investigate the farmers’ attitudes toward veterinary drug use and awareness of antibiotic residues
in dairy enterprises in Southern Turkey.

MATERIALS AND METHODS

Sample size: Raosoft sample volume calculation method ensuring a 10% error rate, 90% reliability, and 50% response
distribution was utilized to calculate the sample size (Raosoft, 2021). The sample size was calculated at about 70 in a total
population of 126.691 livestock enterprises in the central villages of Adana, Osmaniye, and Gaziantep provinces in Turkey.
Enterprises were also randomly selected with an equal number of participants from each identified location (23 farms from
each province).

Survey Method: Before the survey was conducted to participants, a pilot study was performed with ten randomly selected
dairy farmers so as to check the clarity, reliability, and validity of the questionnaire. Following the application of the study,
the questionnaire was revised, and data collection was carried out with the study population. 4 sections and 32 questions
were contained in the questionnaire. The first part of the questionnaire was related to the demographic information of the
farmers, the questions in the second part sought the information on dairy cattle enterprises in the study area, the questions
in the third part evaluated the farmers’ attitudes toward the veterinary drug use, and the fourth part involved the questions
about the farmers’ awareness of antibiotic residues. This study was approved by the Cukurova University Local Ethics
Committee (with protocol 30.08.2021/11/01). The oral consent of participants was also obtained while conducting the
questionnaire.

Data analyses: Chi-square test was used to analyze categorical data, and drug use for animals, following the prescription
instructions, reading the prospectus, the residues in antibiotics, the use of antibiotic milk relationship with the frequency
of the veterinarian's visit of was measured by Independent t-test. Mean±standard error (SE) and p<0.05 as statistical
significance were utilized to present the results. Besides, the direction and degree of the relationship were conducted
through Pearson correlation analysis. IBM SPSS 22.0 for Windows (SPSS Inc., Chicago, IL, USA) was used to analyze.

RESULTS

Demographic Information of Farmers: Table 1 shows the results of farmers’ demographic information. In the study, it
was found that 92.86% of farmers in the dairy enterprises who participated in the survey were male. In addition, participants
were 43.74±11.59 years old on average and had an average monthly income of $589.25 (Table 1).

Information on Dairy Cattle Enterprises: Information related to the number of animals in the dairy cattle enterprises is
presented in Table 2. There were average of 74.44 cattle per farm, with a minimum of 10 and a maximum of 385 cattle in
the enterprises participated in the survey. There were average of 51.5 cows/heifers, 13.5 calves, and 9.4 head of a bull in
the farms (Table 2.)

Information related to the annual veterinary visit frequency to the dairy cattle enterprises and their annual
veterinary expenses are presented in Table 3. The frequency of veterinarian visits to the dairy farms was 16.71±14.88
times per year on average and 0.60±0.51 times per animal (Table 3). In addition, there were only 4 (5.71%) dairy cattle
enterprises visited by a veterinarian once a year. However, there were no significant relationship between the total number
of animals in the enterprises and the frequency of visits by the veterinarians (r =0.21; p>0.05) in the correlation analysis.
The average cost of the veterinarian was $763±936 (min: $83, Max: $5.000) per year on average and 16.50±13.50 $ per
animal. Nevertheless, there was a moderate positive correlation (r =0.63; p<0.05) between the total number of animals in
the enterprises and the cost of veterinarians.

Table 4 shows the results related to the annual drug use in the dairy enterprises. The enterprises use an average of
14.85±21.50 boxes of antibiotics, 25.23±44.92 boxes of vitamins, 19.57±35.41 boxes of parasitic drugs, and 20.70±29.57
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liters of disinfectant annually. There was no statistically significant relationship between the frequency of visits by the
veterinarians and the amount of the drug use (p>0.05).

Information related to the annual drug costs classified by drug groups in the dairy enterprises is presented in Table
5. There was an annual average of $520 per enterprise and a drug cost of $19.3 per animal. There was no statistically
significant relationship among the frequency of visits by veterinarians and the cost of drug (p>0.05).

Farmers’ Attitudes Toward Veterinary Drug Use: The data related to farmers’ attitudes toward veterinary drug use in
dairy enterprises are presented in Table 6.

While 85.7% of the farmers in the dairy cattle enterprises stated that they used veterinary drugs for the cattle in
consultation with a veterinarian, 14.3% stated that they used veterinary drugs without consulting a veterinarian. In addition,
82.9% of the farmers stated that they did not use non-prescription veterinary drugs, while 17.1% stated that they used non-
prescription veterinary drugs. Likewise, 78.6% of the farmers stated that they followed the instructions in the prescription
and 21.4% of them stated that they did not comply with the prescription instructions for the veterinary drug use.
Furthermore, 64.3% of the farmers stated that they read the prospectus when using veterinary drugs while 35.7% of them
stated that they did not read the prospectus. 74.3% of the farmers obtained the veterinary drugs from a veterinarian, while
27.7% of the farmers purchased them from a Pharmacy-drug store. While 55.7% of the farmers stated that they routinely
using veterinary drugs for animals, 44.3% stated that there were no veterinary drugs that they were routinely use for
animals. Among the farmers surveyed in the study 30% reported that had they been paying attention to the expiration date
when using the leftover veterinary drugs, 17.1% reported that they had been paying attention to the suitability of veterinary
drug for the disease, and 52.9% reported that they had been paying attention to both the expiration date and the suitability
of veterinary drug for the disease.

In addition, a statistically significant relationship was found between those who used veterinary drugs in
consultation with a veterinarian and those who did not use a prescription drug and the frequency of the veterinarian's visit
in Table 6 (p <0.05). As a matter of fact, it was found that the veterinarian comes to 18.9 times a year on average in the
enterprises that use drugs, and 12.8 times a year on average for those who do not use a prescription drug. However, no
statistically significant relationship was found between the routine drug use for animals, following the prescription
instructions, reading the prospectus, and the frequency of the veterinarian's visit (p> 0.05).

Awareness of Farmers Related to Antibiotic Residues: The data related to farmers’ awareness of antibiotic residues in
the dairy enterprises are given in Table 7. Of the farmers surveyed in the study, 67.1% indicated they knew that the use of
antibiotics left a residue in the body. There was a significant correlation between the knowledge about antibiotic residues
and the education level of the farmers (F= 4.735 p<0.05), while there was no statistically significant relationship between
the age and the monthly income of the farmers (p>0. 05). Among the farmers 82.9% stated that they paid attention to the
duration of antibiotic treatment, and 17.1% of them stated that they did not pay attention to the duration of antibiotic
treatment. While 80% of the farmers reported that antibiotics were used for a recommended period of time by a
veterinarian, 20% reported that antibiotics were used until the symptoms of the disease subsided. As a reason for not using
antibiotics for the recommended period of time by a veterinarian, 64.3% of the farmers stated that the animals were cured,
and 35.7% of the farmers thought that the veterinary drug was not effective. Moreover, 60% of the farmers knew that
unnecessary use of veterinary drugs might lead to antibiotic resistance development in microorganisms, and 40% stated
that they did not know about the antibiotic resistance development. Of the farmers participated in the survey, 74.3% stated
that they did not consume milk obtained from cows while using the antibiotics, while 65.4% stated that they consumed
milk according to recipe information, and 34.6% stated that they did not consume milk for at least 7 days. 64.8% of the
farmers stated that they did not transport the animals for the slaughtering for meat when they used antibiotics, 66.7% stated
that they transport the animals for the slaughtering for meat according to the prescription information of the drug, and
33.3% stated that they transport the animals for the slaughtering for meat after waiting for at least 28 days.

There was a significant relationship between the frequency of the veterinarian's visit and the knowledge of farmers
related to resistance development in microorganisms due to unnecessary use of the antibiotics (p <0.05; p = 0.008).
Furthermore, veterinarians visited 20.60 times on the average year to the enterprises where the farmers had awareness
related to resistance in microorganisms due to unnecessary use of antibiotics. Conversely, the veterinarians visited on
average 10.96 times to the enterprises where the farmers had not knowledge related to the resistance in microorganisms.
However, there was no statistically significant relationship between the withdrawal periods of the antibiotics from milk
and the harvesting animal, and the frequency of veterinarian visits (p> 0.05).
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Table 1. Demographic Information of Farmers Participated in the Survey

Gender

Female 5
7.14%

Male 65
92.86%

Age

18-30 years old 9
12.9%

31-40 years old 20
28.6%

41-50 years old 19
27.1%

51-75 years old 22
31.4%

Education

Primary School 18
25.7%

Secondary School 16
22.9%

High School 23
32.9%

University 13
18.6%

Monthly Income ($)

$250 and below 6
8.6%

251- 500 $ 29
41.4%

501-750 $ 24
34.3%

751 $ and above 11
15.7%

Table 2. Numbers of Animals in the Dairy Cattle Enterprises

Number of Animals Min Max Mean SE
Cow/heifer 6.00 295.00 51.46 9.84
Calf 3.00 60.00 13.45 2.79
Bull 1.00 35.00 9.44 2.67
Total Animal 10.00 385.00 74.44 12.79

Table 3. Information about the Annual Veterinary Visit Frequency in Dairy Cattle Enterprises and the Annual
Veterinary Expenses ($)

Parameters Min Max Mean SE
Frequency of Visiting Veterinarians to Enterprises 1.00 60.00 16.72 1.82

Frequency of Visiting Veterinarians Per Animal 0.0 3.33 0.60 0.11
Veterinarian Expenses of Enterprises ($) 83.33 5.000 763.26 111.99

Veterinarian Cost Per Animal 2.17 57.78 16.50 2.01
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Table 4. Information about the Annual Drug Use of Dairy Enterprises

Drugs (box/liter) Number of
Enterprises (N)

Min Max Mean SE Total
(Box/liter)

Box/liter per
Animal

Antibiotics 49 1.0 30.0 14.85 3.12 728 0.22
Vitamins 40 2.0 50.0 25.23 7.26 1.009 0.30

Antiparasitic Drugs 37 2.0 00.0 19.57 5.96 724 0.22
Disinfectant (liter) 20 1.5 00.0 20.70 9.35 427 0.13

Table 5. Information about the Annual Drug Costs Classified by Drug Groups in Dairy Enterprises ($).

Drug expenses ($) Min Max Mean SE Total
Cost ($)

Antibiotic Expenses 16.67 1.666.6 277.40 63.19 9.431
Vitamin Expenses 8.33 1.325.3 172.72 50.77 5.181

Parasitic Drug Expenses 18.55 333.3 92.34 13.75 3.047
Disinfectant Expenses 12.42 1.633.8 196.25 71.13 3.925

Average Drug Expenses 33.3 2.666.7 519.77 72.83 24.305

Table 6. Farmers’ Attitudes towards Veterinary Drug Use in Dairy Enterprises.

Questions Answers Frequency Percentage F/P
1. Do you use veterinary drugs in

consultation with the veterinarian?
Yes 60 85.7 F=9.572

P<0.05No 10 14.3
2. Do you give non-prescription

veterinary drugs to the animals?
Yes / sometimes 12 17.1 F=16.090

P<0.01No 58 82.9
3. Do you follow the prescription

instructions for the use of veterinary
drugs?

Yes / mostly 55 78.6 F=2.353
p>0.05No/ rarely 15 21.4

4. Do you read the veterinary drugs’
prospectus?

Yes / mostly 45 64.3 F=2.530
p>0.05No/ rarely 25 35.7

5. Where do you get the veterinary
drugs from?

From the veterinarian 52 74.3 F=1.792
p>0.05Pharmacy-drug store 18 25.7

6. Are there any veterinary drugs you
routinely use for your animals?

Yes 39 55.7 F=1.141
p>0.05No 31 44.3

7. If there are is a leftover drug
available at the enterprises what
criteria you pay attention before
reusing it?

To expiration date 21 30.0
F=4.830
p>0.05

The suitability of the
disease 12 17.1

Both of them 37 52.9

Table 7. Awareness of the Farmers about the Antibiotic Residues in Dairy Enterprises.

Questions Answers Frequency % F/P
1. Do you have any knowledge about the

antibiotic residues in animal-derived foods?
Yes 47 67.1 F=16.019

P<0.01No 23 32.9
2. Do you pay attention to the duration of the

use when giving the antibiotics to the
animals?

Yes 58 82.9 F=1.695
p>0.05No 12 17.1

3. How long do you use the antibiotics for the
animals?

Until the symptoms of
the disease subsided 14 20.0 F=0.126

p>0.05As recommended by
the veterinarian 56 80.0

4. If the antibiotics are not used as long as the
recommended prescription duration by the
Veterinarian, what would be the reason?

The animals are cured 36 64.3 F=0.095
p>0.05The drug doesn't work 20 35.7
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5. Do you know that microorganisms could
develop resistance due to unnecessary
antibiotics use?

Yes 42 60.0 F=17.924
P<0.01No 28 40.0

6. Do you consume milk from cows during the
antibiotics are given to the animals?

Yes 18 25.7 F=0.035
p>0.05No 52 74.3

7. If your answer is no to the previous
question, how many days do you not
consume the milk?

At least 7 days 18 34.6 F=1.250
p>0.05According to the drug

prescription 34 65.4

8. Do you transport the animals for the
harvesting during the antibiotics are given to
the animals?

Yes 22 31.4 F=3.629
p>0.05No 48 68.6

9. If your answer is no to the previous
question, after finishing the antibiotics how
many days you wait before transporting the
animals for the harvesting?

At least 28 days 16 33.3
F=1.378
p>0.05According to the drug

prescription 32 66.7

DISCUSSION

The present survey examined the farmers’ attitudes and awareness in dairy enterprises located in southern Turkey
in terms of the veterinary drug use and antibiotic residues. The results of this study indicated that farmers mostly had
positive attitudes toward use of veterinary drugs and a higher awareness related to the antibiotic residues.

In Turkey, 77% of the total drug consumption in veterinary medicine consists of drugs used in the fight against
bacterial (33%) and parasitic diseases (28%) and products that support animal productivity (16%) (DPT, 2007). Demir et
al., (2020) showed that the first three most frequently used drugs in veterinary clinics reported to be composed of
antibiotics, antiparasitic drugs and vitamins. In the developed markets such as the EU and the USA, the monetary value of
the veterinary health products market is around 5% of the human market. In our country, this rate is around 3% (DPT,
2007). The veterinary market is dispersed according to various animal species, regional differences, and diseases in Turkey.
There is no reimbursement system or national health insurance system in the veterinary health products sector, and all
costs of treatment are borne by the owner of the animal. For this reason, the economic status of animal owners is an
important criterion in the treatment of animals. As a matter of fact, although there was no statistically significant
relationship between the frequency of visits of the veterinarian and the amount of drug use and the cost of drugs, the
average frequency of visits of veterinarians to farms was 16.50, the annual average cost of veterinarian visits was $763
and the annual average cost of the veterinary drugs was $591 for each farms in the current study. Similar to the findings
of this study, dairy cattle farms were reported having 168.57 TL (approximately $96) monthly veterinary medicine-
medicine costs (Demir and Ayvazoğlu, 2012). In this context, it could be concluded that the veterinary drug costs might
vary according to the disease rates rather than the scale of the enterprise, and it causes substantial expenses for the
enterprises.

Due to the increase in population and income, the increasing demand for animal products day by day has paved
the way for conventional production, and various veterinary drugs and animal feed additives have been unconsciously used
in animal production with the thought of producing a higher amount of product in a short time (Qian et al., 2018; Gonzalez
et al., 2020). However, some studies showed that unnecessary use of veterinary drugs caused residues in animal products
and significant health problems in humans, necessitating an increase in the knowledge level of the farmers on the subject.
Veterinary drug residues are monitored by various institutions and organizations in many countries all over the world. A
National Residue Monitoring Plan is annually implemented for some animal tissues and products in Turkey. The
prevention of veterinary drug residues in animal-derived foods can only be achieved by ensuring conscious and controlled
use in animals. Especially, farmers’ attitudes toward veterinary drug use and awareness of antibiotic residues have a large
share as well as veterinarian’s practices in dairy enterprises in order to control veterinary drug residues in animal tissues
and products. It was eventually demonstrated in the study that a significant part of the farmers in dairy cattle farms used
veterinary drugs in consultation with the veterinarian and obtained the drugs from a veterinarian, read the drug prescriptions
and administered them to animals in accordance with the prospectus. In addition, it was found that almost half of the
farmers had veterinary drugs that they routinely use for animals, and when using the leftover drugs accumulated the farm
over time, they paid attention to the expiration date and suitability of the drugs for the disease in the present study. These
findings showed that the farmers have positive attitudes towards use of veterinary drugs in this region.

The use of antimicrobial growth promoters in animal food and water was officially forbidden by The European
Union in 2006. Restriction progress of antibiotic use in livestock has been slow in the United States. The US Food and
Drug Administration have partially restricted the use of growth promoters in 2016 (Matin et al., 2015). Turkey also began
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to apply the prohibition of the antimicrobial growth promoters for animals in 2005 within the framework of the
harmonization laws of the European Union (Anonymous, 2005). However, despite the prohibitions in these countries, most
of the antibiotics are still in use for animals to treat and/or prevent diseases and to promote growth in many countries
(Muaz et al., 2018). The animal products might contain antibiotic residues due to the fact that animals are given more than
the prescribed doses, especially animals that administered antibiotics are transported for the harvesting without complying
with the legal waiting period of the drug (Beyene, 2016). It was obvious that knowledge, attitudes, and behaviors of
livestock farmers regarding the use of antibiotics in animals play a significant role for reducing antibiotic residues in
animal-derived food such as milk and meat. Nevertheless, the former reports pointed out that a substantial proportion of
the farming community does not obtain sufficient information about antibiotic knowledge and antibiotic use (Sudershan
et al., 1995; WHO, 2015; Kramer et al., 2017; Chauhan et al., 2018; Sadiq et al., 2018). In contrast with previous surveys
among farmers, rabbit and turkey farmers seem to be more aware of higher antimicrobial use (Martino et al., 2019). In the
present study, findings demonstrated that farmers had sufficient knowledge about the antibiotic residue and that they
applied antibiotics in accordance with the duration of antibiotic use. Moreover, farmers stated that antibiotics were used
for a recommended period of time by a veterinarian, and that the animals were not transported for harvesting until the
veterinarian’s permission. Farmers also indicated that they knew that microorganisms could develop antibiotic resistance
due to the use of unnecessary antibiotics. In addition, the farmers did not use the milk obtained during the antibiotic
treatment period, and did not transport the animals for the harvesting, and the veterinary antibiotics applied for the animals
were the prescription drugs. The results of the current survey indicated that farmers are highly aware of the antibiotic
resistance in microorganisms due to the unnecessary use of the antibiotics and they follow the prescription instructions for
the withdrawal periods of antibiotics from milk and meat, which are essential to develop the country's livestock.

Conclusion: Farmers' knowledge, attitudes, and awareness might significantly affect their behaviours and practices for the
antibiotic use in dairy enterprises and might have a further effect on antibiotic residues in animal-derived foods. The current
study indicated that a significant number of the farmers had positive attitudes towards use of veterinary drugs due to the
consultation with a veterinarian, using prescribed veterinary drug, following the instructions in the prescription, reading
the prospectus, paying attention the expiration date and the suitability of a drug for a specific disease. Furthermore, the
most of the farmers had a higher awareness about the antibiotic residues and their resistance in microorganisms because
of the use, duration, storage, and withdrawal periods of antibiotics. The results indicated that positive attitudes toward use
of veterinary drugs and a higher awareness related to the antibiotic residues among the farmers in southern Turkey. It was
concluded that the attitudes and the awareness of the animal farmers in southern Turkey might positively affect farm
animals and consumer health.
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